
ParaText™: Scalable Solutions for  
Processing and Searching Very Large  
Document Collections 

!"#$%"&%'&"&()*+%,-./-"(&*"0.-"+.-1&.,2-"+2$&01&!"#$%"&3.-,.-"+%.#4&"&
5.67822$&9"-+%#&3.(,"#14&:.-&+82&;#%+2$&!+"+2'&<2,"-+(2#+&.:&=#2-/1>'&
?"+%.#"*&?)6*2"-&!26)-%+1&@$(%#%'+-"+%.#&)#$2-&6.#+-"6+&&
<=A@3BCADC@5EFBBBG&!@?<&?HG&IBBDACCJBK

Problem

Results

Approach

Significance

Results

Sandia National Laboratories
Daniel M. Dunlavy, Heidi Ammerlahn, Timothy M. Shead, Patricia J. Crossno,  

Peter A. Chew, Sean A. Gilpin  

Big Data Problems

Ensemble Machine Learning

ParaText™ Scalability

Visual Algorithm Analysis

Applications

!"#$%%&'$"($)*"*%+,#,)*"-)(+.$/),$(0/&#+)$12$/#,)3*4$).&')-*#*)2/5.%$6,7)*",8$/&"')90$,#&5",)5:)"*#&5"*%))
,$(0/&#+)0"-$/)$1#/$6$)#&6$)2/$,,0/$;)<58$4$/7)(0//$"#)#55%,)-5)"5#),(*%$)#5)#3$)45%06$)5:)-*#*)="$8,))
!"#$%&'()*"'+,"#()*-'#.,"/*#"!01%*+!2&,!3()*'#%45*#6'2*78(#*%,-($3'"4*9'#'"7$-$-:*"'&!#$,-(6$+(*;'#.''-*)
3,%87'-#(*!(*.'&&*!(*;'#.''-*'-#$#$'(*<'4:4)*+',+&')*+&!%'()*,":!-$=!#$,-()*'#%45*!-3*#'"7(*.$#6$-*#6,('*)
-5(06$"#,)&,)5:#$")*)(/0(&*%)#*,>)/$90&/$-):5/)*",8$/&"')&625/#*"#),$(0/&#+)90$,#&5",;

)!))***>3'-#$1%!#$,-*,0*8('08&*%6,$%'(*,0*?@9*"!-/*!-3*($-:8&!"*A!&8'*"'(%!&$-:*$-*:"!+6*%&8(#'"$-:*
!&:,"$#67(*8($-:*B?C*$&&8(#"!#'(#6'*8#$&$#2*,0*A$(8!&*!&:,"$#67*!-!&2($(*,A'"*'D$(#$-:*7'#6,3(*0,"*)
+!"!7'#'"*$3'-#$1%!#$,-*$-*3!#!*!-!&2($(4

E6'*F!"!E'D#G*B9H9*+",I'%#*$(*$7+!%#$-:*('A'"!&*%"$#$%!&*!++&$%!#$,-(*,0*$7+,"#!-%'*#,*

?!-3$!)*JJ?C)*!-3*#6'*-!#$,-*!(*!*.6,&'*$-*#6'*!"'!(*,0*$-#'&&$:'-%'*!-!&2($()*%2;'"*)

('%8"$#2)*!-3*C?K*7,3'&$-:*!-3*($78&!#$,-4

)!))***J'#.,"/*#"!01%*#'D#*+!2&,!3*!-!&2($(

)!))******J8%&'!"*7!#'"$!&*!##"$;8#$,-

)!))***J8%&'!"*-,-+",&$0'"!#$,-

)!)))))?$(3"5%5'+),0/2/&,$

)!))))))))@0"-&"')25/#:5%&5)6*"*'$6$"#

)!))***L!-3."$##'-*3$:$#*%&!(($1%!#$,-*'D!7+&'

)!))***L'#'",:'-',8(*'-('7;&'(*,8#+'"0,"7*6,7,:'-',8(*'-('7;&'(*!-3*$-3$A$38!&*%&!(($1'"*7,3'&(

R&D Methodology: Overview

R&D Methodology: ParaText™

)!))***?%!&!;&'*#'D#*!-!&2($(*0"!7'.,"/*0,"*!-!&2=$-:*%,-%'+#8!&*"'&!#$,-(6$+(*;'#.''-*3,%87'-#()*;'#.''-*
#'"7(*<$-%&83$-:*-!7'3*'-#$#$'(5*$-*3,%87'-#()*!-3*;'#.''-*#'"7(*!-3*3,%87'-#(4

)!))***@$(8!&*!-!&2($(*,0*:"!+6M;!('3*"'&!#$,-!&*$-0,"7!#$%(*!&:,"$#67(*0,"*3'#'"7$-$-:*,+#$7!&*+!"!7'#'"(*
!(*#6'2*$7+!%#*3'%$($,-M7!/$-:*!++&$%!#$,-(4

)!))***L'#'",:'-',8(*'-('7;&'*3!#!*%&!(($1%!#$,-*7,3'&$-:*0,"*$7+",A$-:*7!%6$-'*&'!"-$-:*7,3'&(*.$#6*
%&##%$)5/)"5)&"20#):/56)0,$/,;)A$*/"&"')65-$%,)(*").$)0,$-):5/)2/54&-&"'):$$-.*(>)#5)#$1#)*"*%+,&,)*%M
:,"$#67(*#,*$-%,"+,"!#'*!-!&2(#*(8;I'%#*7!##'"*'D+'"#$('4

)!)))B",02$/4&,$-)"*#0/*%)%*"'0*'$)65-$%&"').*,$-)5"),#*#&,#&(*%)6$#35-,)/$90&/$)%&##%$)5/)"5)6*"0*%%+)
*""5#*#$-)#/*&"&"')-*#*):5/)$1#/*(#&"')2*/#,)5:),2$$(37)"*6$-)$"#&#&$,)=2$/,5",7)%5(*#&5",7)5/'*"&C*M
#$,-()*'#%45)*($:-$1%!-#*+6"!('()*'#%4

)!))******N-3M#,M'-3*(%!&!;&'*(2(#'7*0,"*(#!#$(#$%!&*
#$1#)*"*%+,&,)*"-)4&,0*%&C*#&5"

)!))***K!+!;$&$#$'(O*&!#'-#*('7!-#$%*!-!&2($(*
<B?C5)*-M:"!7*!-!&2($()*8-(8+'"A$('3*+!"#*
5:),2$$(3)*"-)"*6$-)$"#&#+)$1#/*(#&5"

)!))******B'A'"!:$-:*'D$(#$-:*?!-3$!*#,,&(O*E$#!-)*
F!"!@$'.)*E"$&$-,()*B?CB>P)*Q!+H'38%'

)!))***K&$'-#M('"A'")*.';*('"A$%')*!-3*(#!-3M!&,-'*
4$/,&5",

% Correct 

Decision Tree (C4.5) 

Naïve Bayes 

Association Rules 

Heterogeneous 

Individual Classifier 

Homogeneous Ensemble Classifier (Bagging; 10% bag size; 100 bags) 

Heterogeneous Ensemble Classifier (Label fusion; parameter grid search) 
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